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Abstract 


A synchronous DRAM memory device has four banks B0, B1 , B2 and B3 of memory cell arrays 302- 
332 arranged across the length of the substrate 300. Each received address causes column address 
generators to select four bits of data for each bit of data in a data word. Data sequence circuits convey 
the four selected data bits to data bit bond pads 334,336 on the substrate in timed and selected 

S! 

sequential or interleaved order. 
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48 VSSp VSS 

49 VDDp VDD 

50 A8 62 

51 A3 27 

52 A9 63 

53 vsssa vss 

54 VDDsa VDD 

55 A2 2 6 

56 All 64 

57 Al 25 

58 BAO 67 

59 AO 24 

60 BA1 21 

61 A10/AF 22 

62 HC 72 

63 VSSsa VSS 

64 VDDsa VDD 

65 CS 20 

66 VREF 71 

67 RE 16 

68 vadp VDD 

69 VSSp VSS 

70 VSSin VSS 

71 VDDin VDD 

72 CKE 68 

73 CE 20 

74 CI^ 69 

75 W 17 

76 VSSsa VSS 

77 VDDsa VDD 

78 DQM1 75 

79 DQMO 14 



[00 38] 

[«4] 



80 


VSSsa 


V JO 


a i 
81 


vtjds a. 


t/nn 

V uu 


82 


DQ8 


/ O 


O 1 
OJ 


DQ7 


J. J 


a a 
84 


VDDQ 




or 

ob 


VSSQ 


VSS 


86 


DQ9 


78 


87 


DQ6 


11 


88 


DQIO 


79 


89 


DQS 


10 


90 


VSSQ 


VSS 


91 


VDDQ 


VDD 


92 


DQ11 


a 1 


93 


DQ4 


8 


94 


VSSp 


VSS 


95 


VDDp 


VDD 


96 


DQ12 


82 






7 


98 


VDDQ 


VDD 


99 


VSSQ 


VSS 


100 


DQ13 


84 


101 


DQ2 


5 


±UZ 




V U\J 


1 f\i 
±\j J 




V J j 


1U4 






i rm 

1U3 




4 


106 


VSSQ 


VSS 


107 


VDDQ 


VDD 


108 


DQ15 


87 


109 


DQO 


2 


110 


VSSreq 


VSS 


111 


VDDreq 


VDD 


112 


VDDref 


VDD 


113 


VSSref 


VSS 


114 


VDD 


1 VDD 


115 


VSS 


88 


116 


Vsub 


VSS 



[00 39)01 Olz^titzmmftZtli. 
7- K*^«f-^t'7 ? B 0 , Bl, B2, 

tiXVB 3 c?>*<7)m tffl*Hasicfttg£ft.g. t ^ 

-5 LT, #b* / hDQO, DQl 5, 
DQl, fcit;DQ14(iAy7B0, Bl, B2, fc 
itfB 3<0#*c04><7> 1 /4 L«0*^C8B«S 

RHKc. f-^t'7bDQ22, DQ25. DQ 
2 3, *>«ktfDQ2 4li, BO, B 1 , B2, 

£tfB3m/4IZ#RR<D£¥Wc!ei££ft&„ t- 
? t'-y h D Q 0#IX# 10 0 2 nmzimztihnx'te 

f-^t'7hDQ15 10 0 4 «*CEi 
$ix?.c7)T{±^<. f-^t'7bDQl^l 0 06 

1 4 A*K# 10 0 Q<nMztm%tlZ><7)X'\iZf:^Z. b K 

fcOlvc<fcfc:RBJff-£. 1/4E^LLC7)^^10 1 
8Wif-^b' 7 bDQ2, DQl 3. DQ3 , HXlf 
DQl 2rt*-££;ft-S>. l/4E#LRc7):£¥#l 0 20 
fcti-f-^t'-y hDQ4. DQl 1, DQ5, tiXX/D 
Q10#-t-£*l&. l/4K#LR<ZK&¥#1 0 2 2fc: 
li-r— ? t* <•/ h D Q 6 . DQ9 , DQ7, fcit^DQ8 
l/4K*RL»mi 0 2 4tC<±f- 
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?h'7bDQ16, DQ31, DQ17, &J:t>'DQ3 
Otf^ttlZ. 1/4E^RLC7)^^1 0 2 6tC(iT 
^b' 7 hDQ18, DQ29. DQ19, fcit/DQ 
2 8&&&ix&. l/4E^RR^t^l0 28Wi 
f-^t'7hDQ20, DQ27, DQ21, 
—Q.2-6 #i^-£iX^~l~^ 

(ix-^t^y hDQ2 2, DQ25, DQ23, &<ktf 
DQ2 4^iill) 0 

[0040)011 TM\ BO, B 1 , B 2 , 

cfctfB3*tf>l/4K#LL, LR, RL, teXt/RR 
<7)&«1)K 8<!<7)x-*t:>y hffl;>iy-KDQx£:ii« 
LTV^|> 0 iCt, " x" tiA^a. b, c, d, e, 
f , g, *5ilfhS:BXS. ^fL^cO^^-fW^x-^ 

fto*yf^^A' 7 HAom, fflitf. 1/4 

ybtfO^WO, fWJ-Hblit'7b#fl 
5 fcjfr*-* tJO-x >f y?V\* y H^ofr** 0 . -f-?U- 
Kclit'7 hS^Hc^&tfyx-f y?V^y K^o& 
A* 9. f-^'J-HdliKv 14 *yr 
4 y$Ot? K^O^O . "T — ? 'J - H etttnr 
2 *>T 4 V^V^y HAO^:^ 9 . T — ? >J - 

Kflib'7 3£*t-t£#y7M y^ty K^vo 

-r y*Vt v F'vo^O. *Uf-^'J-Khtttv 
h##i 2(;Wt^:yf^ yyn~; Ko^tv^ 

^ ^cf- * y - k fix- ^t'7h o cstr & * 

yf^ y?V*y 1/4W^ 

? y- vwx* y i&vtva frh^y^r 4 yy^v y<^ 
*1i*tt. ~*»«Cf 7T3 0 ocoBfctfi^sru^f * 
[0041] »3WteWBT14. iSl^^^f -f 

y/A'7Kiif 7 7'3oo^$t:}eotgt;t, 

orw{4?-y:r3 0 0±e#jR§*u **y-fe;ww 
*^y*/uo#?^-:m. — SfotfyfM y?v>? 

[0042] HI 2C*5WC, a>?B0+O1/4K 



#ll(4tw 1 20 l^id^^^ey-b^ru-f Sri 
& 0 y^-Kx3-^MWD^ri/'fc7)8fi : ^ffl 

7- K r ^ - r S W D *<r u 4 co^m KRW" t>ti 
X. ^ffll 2 0 6(50^TlftJ^y-K9>f yf3-Kfitfc 
t'7h7>f y*4TW<0#*£«flHT* 
911 2 0 8^#f^eflLTV*S. 
[0043] ?ijl 2 1 0tf>.fc3*rU"fyiJl4„ w«i 2 
1 2, 12 14, 1 2 1 6, 12 18, 1 220, 12 
22, 1 224, 2 2 6<7)±3£*t£r 3 5:LTE 

fiS*Vt^5. fcfl 2 1 2. 1214, 1216, is* 
tfl 2 1 8J41/4K^LL^aE^***. ffcfiu *t 
1220, 1222, 1 224, ioitf 1 2 2 6iil/ 
4K#LLC9*^**A/CV*&. Mtttf)#*ttl2l 1 
t^Sil^A^^cOx-^b^y b4{i£»Jfrt&T- 
?b'y hSrieitf So HW1 2 1 2, 1214, 121 
6, feilA'l 2 1 8{4-5-tL-5 f <XT r -^t^y ha, b, 
c, «J:lXdC*W-4'r-^<l#S:IEflrt-6. Wtl 2 
20, 1 222, 1 224, fcitfl 226<0#*«T 
^t'7he, f , g, *5j:tfhfcJtt4x-^fi#Sr 

[0044] 50» 121 2^)J:d«r*W»tC»LT, * 
>fyi/O7^1 230, 1 232, 1 234, 
Tfl 23f><DZL0tcA^<n*Jyi/O7 4 ytfruj 

m^m^x mx/x fc o . »r 3 - ^bhkot** t ust v ^ 
s. ztikcoxj yi/oyj y&*4 ymm$si2 4 

i /o^^f yfifixfti^ftlof-^ try 

1 2 1 2fcWtTl4. I/05^f yi 2 3 0*^ 

-f yiMIBSMAO-a^O^O. *J yi /o?4 y 
1 2 3 2^>f y«iH»MA0-b^o**<0. ^^fV 
1/07-01 2 3 4***-f ytiifgSMAO-c^o^: 

ZLx*4yi/074v\23ewx4yym 

S?MA 0 - d^^'ot V^S . 
[0045] yflfcU 2 14fc:|RILT»4. micOXJ y\ 
/OvA ytf*A ytfilSSMAl -a'vo&j&so. ®2 
<7)^>f y I /O 9>f y^ ytlipStffMA 1 - b^oS: 
*3^>f y I /o?>( y^>f y«B»MA 1 
-ca->&#v\ fLT»4co^>(yi/05'fy^ 
>f^Ji«»MAl-dA,o=0:*<oT^4. |S|*fc:, 

1 2 1 6A^JE^4»40^^fy l/0?>f >(4^>f y 
*B»MA2-a~MA2-d^o5S:*«0. i^Wl 

2 l &fr^WLfhm4<nx<<yi/07 4y\±*4ym 

(68MA 3 - a-M A 3 - d^^otV^ . 
[0046] m 22 0—1 2 2 6*^-5-iX-ffLOJ*j3S 
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[0047] JW1212, 121 4, 1216, fcJ: 

24 9ittl 2 2 0, 1 22 

2, 1 224, fcirXl 226K*tt6^>f V«Mi«^ 

-^y-^ytl 2 4 2<^aj;W44#<7)x-^b> 

A yDQa , DQb, DQc , fciVDQd^O, x 

^r>-^l 2 4 4c7>£tJ^ti4*<7)7 ? -^t^y 
>f>-DQe, DQf , DQg, Qh • 

[0048] f-^y^ni 2 4 2&41/1 244 
(4. H3cOx-^0SS3 4Ot^(i3 4 2C7)— gp?:^ 
T'^So t-?>— *V*f\ 2 4 2*>J:tfl 244^ 

b*>y h5^^3^1 *^T-^ffi^aHW«:»fiB 
W£*SLTv*4. town*. UT^HffiT* 

[0049] [21 2(4. A'y^B0^1/4B^LL* 

S. HI 2fc*S;hjfc*-f V \/OvA ylitti. 
^Bl^l/4K^LLWIW:«}ot, -r-^ElK 
3 4 0 tcifiv v* >f vflMBSfc: £ XWl/X & 0 . ^^f- 
^0K3 4Oi4^^7°3OO±cO#yT r >f y^y Kitt 

#\ A>-?B0io<ktXB lcO^TO 1/4 KA^^rf 

[0 0 5 0] ««1 2 5 0fc:*iVvC. 1212(4. #5U» 

?W12 12, 12 14, 1 2 1 6, fccttXl 2 1 

A0-a, MA 1 — a , MA 2 — a , i5j;tfMA3-a 
Srilo X V - F D Q a±KS*l& T^* b* v h *MA,X 
t^, W12 12, 12 14, 1 2 1 6, £4:1/1 2 

i8Wtt^>fyi/07>fy{i, * -THUMBS 

MAO — d , MA 1 — d , MA 2 — d , j3j;l/MA3- 

mmz^ tW2o^>fyi/07>(yil 

*n^U-KDQbfeJ:tXDQc±K3Wi4T-^t 

[00511 ^1 220, 1222, 1 2 24, fcj: 
IX 1 2 2 6+c7)fii>3E^»<^ >I/0^>f V(4. 

* 4 ymm?szm->x v - h d q e ±crsyx 

47 s — *b*«y hfriIX/CV*4. ?W1 2 20, 1 22 
2, 1 224, 2 2 64 5 <0©k£<0>-f V 1/ 

-KDQh±l:Siil)f-^t'7hmT'V^, Hat 



DQffciVDQ g ± fc 6 t — ^t>b > 

[00 5 2] «I<0fl|«t5j:VE»tt. #*<3t-*54 
yDQa-DQhtO^t, -B§(C4 r-* b**y h<?>3fc 

4 2*34:1/124 4(4. *ft6<0ft:fc^7-Wb*'y 

X$tbtl&&m#&&£V%tllZtt!&LX&&Ztl& 
It&W-VyJym^ZttLX, 4fWt' 7 h05fe 

[0053] 1 202^1 2 5 2(7)4:33:. 

oTffiVfcYaa?5>f >1 2 5 4Tft«S3h.4 1*OlB 

furu^m^y^ryrmmi 2 5e^(z9t»^>tix 

[0 0 54] M4t'7 hiHROMfCiaT. -X^EUS 
SI 00ii##iWLt8b' 7 hA-^ht:J:oT8 
b'*y hf-^HWSI^^H, 8b*yhK-X 
M4. 2ocox^U^M ?}V*^$s a %r*^)*TA9)V 
(4. #f-?I/Oh'7 h(:«LT4t'7 hr-^^SX 

4 9)VX%*z$h. 4t'7 h^^Mi4;n 7 n 

>f ^/i/cod^coioco^^u^ invxftteti. 2 b 

*y h^Xh(i4f-^b'7bC7^txn loco 
^UlM ?)\sX%&t&tiK "r—?&J)<ntzMz2r> 
<V?nv7*r<4 7tULfri%mL^\ 1 bW M±J^(41 

[0055] HI 3T\ 5W12 1 2(4^^'J-b;UTU 
-4121 0fc4:tf 1 3 0 0***. Wl-f*!?— 

ytt'vhyjyt ^^(cteSir & * * y -fe/wfc-^ 

Tlr**. TW 12 1 0(4. 4*(?)b'7b7>fyi 3 0 
2^4o5:t'7h7>fym, **i4>ti2*^oSS: 
fcMA,TI£g$*VO^. 2*0b'7h5^ y(4-b>x 

ryrrn 1 3 04. uitiH^ryri 305 
frt>m/x&*). £tz. 2*ot' 7 h^>f y(4-byxr 
y7°r^-fi30 6. dutii-feyxryri307^ 
^>±tM^tv^ 0 -feyxryrrn 1 304^4 
tfi 3 0 6^fe4tff^fi!!Otyxry77i/^ 
(4. tyxryri 3 0 5&4t/i 3 0 7<oXo %-ty 
xryy* 1 2 sffl^-e** 0 . -eft^(43<5(c*ffl$ 
ttfz^y^ryTmmzwm^tix^i. tyxryy 

TVA 1 3 0 S&XTf 13 1 0(4TU-f 1 3 0 0 SrUftO 

[00 56] 7W 1 3 0 0(C^V>T. 4*W/7- 
Yv^y\ 3 1 2*M yf-V-TWMXTUJ SrfiiflJ 
oTV^& 0 t/fn-^7U>f 1 3 1 4*^2*C0^y 
7-H9-f y^t^T^O. W3-/7l/-f 1 3 1 
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1 3 1 4 fci IX 1 3 16li2 5 6ffl«9-9-7-f 

mm^imm^-. mmtz, t/fa-rri/'f 1 3 1 

6&J:tf 1 3 1 8t±, 1 2 1 OfcSWHTKtf* 

_it^->i^_^^i^wstis^ft^-aai* 

[00 57] Wrri— *TSI8H 2 5 2tJj;lXl 320 
ti, 6 4ffltfOYjS^HlSSy sel 10-ysel 127 
6 5«<0YaiSW3*«:«ffe3-ti\ *fc 1 m<VK 
ftYiS^lHlSSr y s e 1 0 fcifetfW*. Y»RflWi, 
Y»tR?-f VI 2 5 4*>J:3sfi:5>f y±fc»fitt-4. -e 
tlbcnyJ Mi-eft-eh-TU^f 1 2 1 Ofcit/l 3 00 
SrSHWo-CffitXTtS 1 ?, Htc^^U-fe^KOTU'f 
#*W»->TffilflB»fO>*. #l#«MS*A8~A0fc 
JflVvtf8»WYjHfl«g-^y sel0-ysell27*« 
Jfl-f^-^HlS&l 2 5 2*><fct/l 3 2 0«> 
0 UlSilS YiltRfi-^cJD o *> . -«Cli 1 ofcW 

[0058] ^Jx^-rSSS 1 2 5 2 fcit/l 320 

m^ltm lco^^WJ ^/HcfcWC, Wc^rofe YiM 

kfcAoTWtcSrofcYaSlllIBOfficerSrajR-r*. i 
<5Dl£«li, 2oco?|#^<^t'J-9-^ ?;UD#*{ci>l"> 

[ 0 0 5 9 ] fltf.tf . JISJftJiilftttMffFe-^-ra 

T YSiRIUSS y s e 1 0 tfigJf ix* . ^2^^';^ 
^■Ctt, *IISWWiR(63#Vt, YSS?0S&y s e 
1 lfcWRT*. 1.2. *^iJ4t"7hf-W<- 

[0060) n^fo-Yl 2 5 2 

y-tiTW 1 2 1 0*»&4»?!>T-*«*&»ft 
yiJxn-^1 3 2 0*»f>®tX4#YStl?ft-^5>f 

yiiru-r i 3 o oa»s>4ffl<of , -$M8^fcaisw-6. 
g-t&ls]8§£jiL-cS££-t.5>. -fe>-xryrru-f 1 3 

04, 1 306, 1 3 08, tJit/l 3 1 0(fc0-fe>X 
7y/*^f3- F$tl£4<lc7)T-?{i-^t±^7' I / 
O5-fySIO(0), SIO(l). SIO (2) , 
i>J:?/SIO (3)±fc3lh.6. t/i/oj-fysi 



o(o) Mzmt&y-'-fmmwmm^ 1324^ 

->Sr#-oTv>6. PISH:. tyi/07-(ys 1 o 

( 1 ) (i+fgttUSi 1 3 2 6^0^3Sf*oTV^. -9-7-1 
/07-fysio ( 2 ) li+HttMi&l 3 2 8^0^ 
0. tri/07>fySIO (3) U4>IBmMB»l 3 3 
__0Aa5rfo -O.il> il hS^L-fXZ .0 >3^Ddi»_=r. 
mzv- H7^fyi3i2 tcYff9Q^n4icHs yxmffig 

TW 1304, 1 306. 1 3 08, tiXX/1 3 1 0 
[0 06 1 ] (fHiiiPS^l 3 2 4(ityi/0 7-f yS 

io (0) ^-fyi/07-(yMio (0) 1230 
'VoSrVvcn*. 4»BWi«»13 2 6tt-9-7'I/0?>f 
ys i o ( l ) Sr^^f yi/07-( yiw i o ( l ) 12 
3 2^ntv^. tt*ISHM3tt 1 3 2 8{i-9-7" 1 /o 
5-fysio (2) Ir^'fyi/o?^ yM 10(2) 

1 2 3 4 'VO&l, vfV > h . + |3]Jtf <B# 13 3 0 I 

/O7^fysio (3) H^yi/07-(yMio 

( 3 ) 1 2 3 6^.-O^T^T'^4. JSfc. 13 00 

/I/07-(yi 33 2#Si]tf0tfrai»IItll 3 3 4^ 
fc#->-0**. *R|tMS3»l 334{i&£, <JW>TW 

?m<r>t&><r)X<i y 1 yM 10 (0) 13 3 6 

[0062] ^;&'J-fe/K02o<7)TW 121 Ofcit/ 
1 300J±. Hi 2t,Z7jk£tlfz£. ^t'JWl/ 
-T03W1 2 1 2 4><^Ki$<9200TlW£^/U:-V , > 

#5i]£(28fflOT^A*ifjq£-3-!>. TW 1 34 0 
(±TU-< 1 2 1 0<0±fc£.-?T, h'7h7^yi342 
#^<DTU"f «t»tefilXTV^. 7M 1 3 4 4HTUA 

1 30 0cO±(Cfi[BtT^?,. ^'J-feA'TWH^ 

|g(tf>ixTv^4. 4*co^>f y i /07-f y-*^ ><.y? 
B0 4>e^iW^${CSoTffitXT*J0. it^y^B 
l^^JCI-^^W^ft^tcHoT^lXT, Z\fih2r> 
<r>>^y?^<F)Z.Kh2^<ny\W^<tt^x<r>^~7\ /o 
Uy^-otctf^x^Z. ^^Mit^f^i/oy 
Ay&Z.V*4y\/Oy4yi£W&\^. Z.tlh^A 

[0063 1 5W12 1 2^iegt>^'yT3 OOl^f 
^-t^T^WfclSItT-ft'). 1-olZ-o^xmPMttl 
(f-r^T^STtiiS. 01 2(c^§ix^J: 
yi/07^f y(i^2rW(t7tT-^b'-y ha, b, 
c, ti£TSdlZtt*&T-?m^ZM&. XJyi/O 
^'fyMIO (0) 1 2 3 0(if-^t'7 N alrJtTI, 

T-^ft^i&a^. ^'fyi/07'fyMio (i)i 

2 3 2IJf-?t'7 hb^^tr^x-^ft^-Srai^. ^ 
■iyy^yuio {2) 1 2 34<ir-^h'-y hctC^ 

-r&x-^fl-^s-sit^ ji-i y\ /o?A ym i o 

(3) 12 36(i7-'-^t'-yhd^Str4f-^ft-^Sr 
a^i. CKJDi^tc:. f-n'7l-a, b, c. tiitfd 
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mmm wztuj mm* izimz n h « 

[0064301 4T\ ^V^Wmkl 4 0 0(4f-y7° 

^ ; E'J^H402(i:t'7h7'fy^yBLD 

1 4 0 4^^oT^6o ^ U -b;U 14 0 6(4b>y 
_h5L>t #r^y-B.L-B.D_l-4_0 8^0i£#loXi:> 

R^HC ^^U^H4 1 0(4b" »y h7-f yT7 7° 
BLU 1 4 1 2V ^LT;<^y-fe;H 4 1 4(4b"y h 
yA yA^777°BLBUl 4 1 6^^'oT^|) 9 

y 1 4 1 8±<7)ff-5!-SHRD(4. t"7b7^y^ 
yBLD 14 04*3j:l/bv b7^yA-^yBLB 
D 1 4 08S:- *fWN°Xh^yS/^^ 1424^LT 
Zix?tittfc~t&Vy"t 'v h7^f>142 0*5 J: IX 1 4 

2 2^o3rWCV*£ 0 (l]«tc s 'J-H142 6±C0ft^- 
SHRUIt b"7h7^>77rBLU14 12i3W 
t'7h7^A-T77BLBU14 1 6 *t<7VN°X 
h7VxX^ 1 4 2 8Sr^tT^yb'y h7^y 1 4 2 
OfcitXl 4 2 2^5j:V^V>4. 

[00 6 5] 43 0**. 'J-K1432±C0 

d^-VBLRfcitf »J — F 1 4 3 4±^ff-^SBLEQ 
k-iWt'7 h7^SBL1420 tt7'h'7 F 
7^fyA-SBLB1422h COEKCO^flT V *T . 

*SKk^6«k3fc*:oTV^ # £3S*«SftfcP'f--Yy* 
;l/h7yy^^ 1 4 3 6fcJ:lA*l 4 38i:. Nf-^y^ 
/Ub^yi/Af 1 44 0*3<ttXl 44 2fc-C«*S<l4 
*yxt»H»**. tyb'7h7^fVSBL1420tt 
/b"7 h7^yA'-SBLB 1 4 2 2fc'Vo3:A*oTV> 
&<> 2ocoPfty*y^5y^^ l 4 3 6isJ:tXi 
4 3 8t4£fc. 'J-F 144 4±c0fl-^SDPt3j:l>*y 
-H144 6±OTDDAAvt)OW-5*CV^ e 20<7) 
Nft^h7yyX^ 1 440i>il/1442li'J 
-F 1 44 8±<^{I^SDNa v o&**oTI^« 
[00 66] tn'7h7-f ySBL1420li:b7y 
1 4 5 2^^Ut7"I/07-fyi4 5 0^o 
fctfO. W7h7^A-SBLB 1422(ih7 
y^X? 14 5 6 Sr^LT^^ I /0^>f VA'-S I O 
B14 54^^t^l>. U-Fl 4 58±<9?iJY 

8IJRfi#c ys(4. t'7b7>f yotf:/ i/o?>(^ 

[00 67] HI 5tlt >>f>iM«»l 500^ -fr 
7 I /0 5>f V 1 4 5 0 JoitX 1 4 5 4 £;>M V I /O 
7>fyi 5 0 2feit/i 5 0 4^i^£^l4o&vve^ 

'J-Fl 5 0 6±W/t'yh5>f y3Kfcfi#SB 
LEQtt*flaUK 1 5 0 8*^^ 1/07^^1450 

K151 0±OI/O3Kb>WI^IOEQB{4, 
I/O7^fyi450hl454 k^HtO^tDt I 
/0»ffcEl» 15 12 . 
[0 0 68] U-Kl 5 14±coi/OiJE^ajLSp«Tfi 



f IOREIih7yy^^l 5 16*>«ktfl 5 18 
£#J«-f5. hyyiSXfCDttl 5 1 6*5«krXl 5 1 8 
(4. t7'I/07^S I O 1 4 5 0*5^1/14 5 4± 
cOf&SW^SrU-Kl 5 2 0*5.1:1X1 52 2^/MT 
^>(yl/07>f/l 5 0 2fectt/l 5 0 4'\o&<\ 
_ _U 'j=}U.J5J2-A±G2^0m^&&^^ LOWE 

5 2 6i:l 528W^^fyi/07^yi 5 

0 2*5^1X1 5 0 4*^S«tC-9-y I/05>f yi 4 5 
Ofcitfl 4 5 4SrW«W-4co*#J»-fi. ^y-fe/U 

K^^fyi/07^f y^cox-^oH^tb U4 F 5 v 

yX^l 5 1 6*5itfl 5 1 8 SraUTfrfctlS. 
[0 06 9] 016T-J4, *4 1 6 0 0^>f 

yi/07-^yi 502^iyi 5 04i/o»A>I 
/05^f y 1 6 0 2^m^Wtco^r^TV^-S>o ^'J-fe 

;i*£x-*£Bwas-r*&. — 4f@coT i '-^-f 

yA— 1 6 0 4. /n q X h 7 y S/X ? 1 6 0 
6. y-feyjfcJJMHSl 6 0 8, *J*lfr-*ai*E 
SSI 6 1 0S:IoT/n-A';H/07^1 6 0 2^ 
fco***4x-*^^«S*iS. /p-a';H/0 
7^/1602^^^1/07^1 5 0 2*5cfctf 

1 5 0 4A,7*-^Sr»sato*^«. — Jftte. 

EJS&l 6 1 2*»6'r— *M y^N'-^/^XHSSl 6 0 4^ 

[0070] WESSKfcEB 1 6 1 4tt*3H-e#l-X>f y I 
/07^yMIOfcWMIOB, 1 5 0 2*5<fct>*l 5 

0 4±O^JSS:^fb'r^o £<0£fctt'J-Fl 6 18Jl 

i /o* >f yryrfS^tli tit «r«# i o_mar e 

f-^^^W^XHIll 6 04 
(4. HRK'J-F 1 6 2 0±<^fi^I C_TD_I NV 1 
RT(cJ:oT«fl«IS<x4. > 1/054*1 502 
*5±lXl 5 0 4£fllffbVF7-f yi 6 2 2*5«£tf 1 6 
24^O^V^V^Uh7yy'^^1 6 0 6il U 

-hi 6 1 8±o i /o* 4 yry^m^ft Lff^rfi-^- 

1 0_MARE£iILT$iJ»3ft& < > y-byxtfflg 
SEHS16 0 8I4. U-K1 626±OI/0^>fyr 

yrff«rfi^i o_MAESraLT»jfflisn&. 

-fey*«MB»l 6 0 8tt W«t> F7>f y 1 6 2 2*3 
XX/ 1 6 2 4 A,o$r**oT*5 0 . **l«t*)«E*SKtt 

[007 1 ] itillWl 6 1 OttU-Kl 628±OI 

/oryrffi^ir^fl^i o_maoe£J;ot$W$ 

it^>. rtSt'7h5>f yi 6 2 2h 1 6 24tcorSco^ 
imffil 6 3 0(4. 'J-H1 632±OI/0^>fy« 
<@^'fL«-^IO_MAEQ(C < toT©J»$tll>o #^ 
6 1 2(4. HRte'J — Fl 634±^I/0 
yliiH^^ii^ff-aift-^I 0_MAWE?:iiUT 
*!I»S*L&. »&a»0»l 6 1 2tt*fc. y-F16 
3 6±Ofi-tI C_D I M(Cj:oTt©J»^ix&o 
[00 72] Hi 7*>it/l 8T\ H^?n?tlHl8S(4. 
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DQxt:yf^^ 7 Fl 7 0 0fc*>f yiWKSl 2 

2, 4, 4fcli8t'7 hf-^^-^htOlO(0f 
-*«>!Rifl«:»T*-*. f773 0 0±Kli#f-?t' 

7h^0t:i ocod Q x *q«£i*4 . i i txli o 
. - « 3-i AtMS^**^^t±.-x^-y X/«xy yy. - 

1 24 0kDQx5Kyf^^7Hl 7 0 0h<7)F§J 
Sr. T-fis-iryy-l 7 0 2*tfT-*EIKl 7 0 

T-^US/'^^l 7 0 6£»LTj*£>il£, t-*EB 
1 7 0 l{iIl3C^$<X7tT r -5 ? lHlK3 4 2i>J:l/3 4 
0**X/CV*4 # djife^'r— ^0»1 7 0 UiHl 2 
60>—^y^l 2 4 2*5it^l 2 4 4te*$*ifcWt8« 

[00 7 3] X^'J -fe/l/r H**S><r-* SrfS^tB^ 
£\ ^*yr3 0 0^Kjm^UTT*-^S>-^>'^l 7 
0 2fc e trXv''JT^x-^l/^^ 1 7 o 6*m-5-~? 

3 0 0^SJ#^MLT. y'J7;I/f-^V»^170 
6. M^J-f-^AJjUSx** 1 7 04. *>«tVr-^^ 

-^y^ 1702 imH^rh . x -f yryrMA o , m 

Al, MA 2, fcJ;i;MA3ll 01 2fc*S*IfcA* 

*f«tfc i otfvf tr«y h tstr&x >r >-r tra 

tT&4. 

[0 0 74] X^ U^l^^x-^fcK^lii-t*^. x 
y*ii|@£§ 1 2 4 0 MAO, MAI, MA 2 , &J;tf 
MA 3 14. ZK^tl^-tm&yu-J^Vl /Oy << y 
GIO (0) -GIO (3) , 1710-1716 ±JK 

f WtlA'X h 7>yX^ 1 7 1 7 , 17 18, 
1719, &£Xfl7 20<7)£o%J*Ah7y>*X?tt 

co^m^^tcifi^x^i. rtxh^y&xftti 7 1 7 

- 1 7 2 Olifll 7 2 

h9>i?A9ftto* 1721. 1722, 1723, 
iVl 7 2 4<a4«rt* , C§T^4. 

[0075] A e xh7yyX^il721, 172 
2, 1 723, fcil/l 724(4. »J-H1 72 5±W 

1 /o#j»t-^ is-^y+rm^ i c_d sqcr 

(0) - (5) C4oT«»Silfi, A^b?^^? 

coaartLfcWSr y-r 4 <r t iz <* -> t . >/- f i 7 

2 5±<0I/OIW«It-^^— Jry^fi#{4. x-^fi 
-Sf-j^u-y \VU I /OyA ylpt>i/ y ) T)Vf~ 9 V i/X 

yi/omm$£frt><OT-*m*?ri)\ ^ut/«-h*» 

4 > * - y - - f ^^ti^ma^iwtcffia 

4*- H«l»fe«I:^««ftO»«^je»LTf - vT" 3 0 



[0 076] s*Xbyyi/X? 1 7 1 7^J:3^Ub 

h ? y itx 9tP+* y*)V h y y^x9t fc*x/e^ 
- 4- -^Cofraai/S .^WtcJt* 4tf0HBflL 

#01 7tc^$iiT^0. ^z^zii^^^y^hyy 
isA?<?>y-b^<7)V-VLfr7F$tiX^%:\<\ R<&£ 
titcMmm^rh &tzP^-r y*)V v y yi?A9<D7- h 

<\5-thtih<DxhhtK wm*mmtLxmw*ttfr 

K>%<*tZ>tibbm^tiX^%:^ 9 
» [0 077] mh7^^ai 72 1 , 172 
2, 1 72 3, feitf 1 7 24£^Ufcf*T\ 
ft^li^fl-fity — Fl 7 2 6, 1 7 28, 1 73 0, 
fcitf 1 732«rfeboT. /Uh5y^^l 7 34 

>?x^^*r 1 7 3 4t4. i /o»jwNHffl*attK^aj 

Lfi#I C_AGRDtCj:oT»J»$fL6. 
[0 0 7 8] y'J7^f-?l'^^ 1 7 0 6(Ci5V^ 
4l^f-?77f 1 736, 1738, 174 

o, fccfcix 1 74 2**. ^-en^h^y^^^j* 

1 7 3 4^W^xh^>^X^^fe[±itlSr^fiLT. 
SfitJtT-^fl-^Sr^^^So 5^17 3 614. 
^ yA-? l 7 4 6<0 ft* VA-^ 1 7 4 4 CO A 

i/Xftj 1 7 4 8 fcit^JtCO^iXJt— *fco>f yn'-^ 
1 744*3itXl 74 6Sr^TV^*o 
[007 9] 5*/f-l 7 3 8t45^17 3 6i:S(KL 
TV^4*<. >f ^ 1 7 5 2cr>ftj)b-<1 y^—9 \ 7 

5 4 <7)A:ft fc WlHfc— itW« F 5 y 1 7 5 0 £ 
fttnWfc*X/CV*t. 5vf-17 4 0t5J:V17 4 2l4 
7»yf-l 7 3 8fc»fRLT^S 0 rtxYyyVX9<?M 
1 7 50ttU— Fl 7 5 6±c7)I/0$Jj»^7b^o»y 

[0 080 ] -^A7h7yyX? 17 5 7tfyv + 
1 7420Si*&77f 174 0^A^O^T'^ 
&o -»^Uh7yy'X^ 1 7 5 8^7 7f 1 74 0 
<r>&j)t:y 7f 1 7 3 8<^A^o3r£\ AXh^y 
X^17 5 9A^^yf*l 738<7)^5:77f 1 736 
^A^o^r^T-V^o itlfeW^h^yS^-X^ 1 7 
57, 1758, 17 59J4U-F1 760±O 

I /Oftmis-? V 7 O ^y ^^-ff-^ IC_SCLKBl: 

[0081 ] AXh7yyX^l 762^*W^ 
-Ff3-hV^bftflfMD.BL ( 1 ) t4, 3v 
f-1742i><tlXl740t 1738tcoraX\ I/O 

mn^y v 9 n *y wi-^ ic_sclk f 

7^^1757, 1 7 58Msin^?:9J1»t 
4. 4 * 1 76 4 tyfrTvyhyyitXfl 7 

6 6l±y-Fl 768iSl/<;W:RoT, 7 7f 
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1 7 4 2t 1 7 4 OfcOPal, tJitXt UMD_BL 
( 1 ) ^l^U-C&Mf 7 7f 1 740^ 17384: 

[0082] U-K1756, 1 7 6 0 , Jo«tl/ 1 7 6 

-ft^-7^'-y^-y-l 7-7-0-**- •H-T-*^'f->'^ :! - 
7F1 7 0Cvf-7b'y h £7 o-y 7 ttTJ 
A -y 7 r tttiE^ I C_Q E N B LtfftjlT—f"* v 7 
r 1770^W. 

coo83] m^mL9Mm^t. *a ym^axif 

f-^y-7->tl 7 0 2(7)iM^SrjlL-CE»rS^i'— 7" 
y7tI2«£*vt, i/ | J7^f-?V'y^l706«t> 
^7-yf-$iXl). ^'jr/UT-^Uv-'T.^ 1 7 0 6+T* 
t±, ^n-y^fl-^CJ&gLT, T-^ft-SrttajTJ-r-* 
A* 7 7r 1 7 7 05:IU*>'f-(y/A7h'l 7 00 
-y 7 ffi^j StiS. 

[0084] «#)X^iJ#TOs N stfy-r vyn-y Y 
1 7 0 0 _Lte8Wx*r-*«^tt. I /onw?-?\ 

TJl^fl^- 1 C_DENB Lfc-^lCf-^ATJ^'-y 7 
r 1 7 7 2£jffia-f&„ t-?a'«/7t 1 7 2 20*71 
<ill-F 1 7 74±lzJ&h.T, 3iW«h5VyX^ 
1776. 1778, fc<kl>' 1 7 8 O^o^r^'tL-5. . 

$t-t®mm^z%m-&t\ ^n^mmm^t. if 

7h. 2h'-vh, hSitli8t' 7 h*V<- 

XhSt-MLT-eiX-fiXl C_WRBL ( 0 ) . I C_ 
WRBL ( 1 ) , iJit^I C_WRBL (2) 

[0085] Z<7)£olZ. A'-^M§?!|5 1 CO^tC. 
'J-F 1 7 74^;^y-te;UTU-"f A.-T-701 b'-y 
hfc»SSW**rC**Ur, mh7>^7 1 7 7 6*:' 
tWUFTTSiVC , h* { 7 7fl73 6"tjlftt 

COb'-y h*</s-7h7y^*77 1 7 7 8€-a->-C7 yf-l 
7 3 8^M£>i"U #^7^ 5>'7'c07D y7fi-^-C'-?-O 
-f-7 b'-y h #7 y f- 1 7 3 6MjBt4 . IS 2 
^x-^b'-y Hi, -eix^VxV y^/< y h* 1 7 0 0 
±MH£$*ut:irt\ ;n°7 h 5 y y'7.7 17 7 8 Srii-a 
T77f 1 7 3 8^ilii-ti». 

[0086] t LT-7C04 b'-y h £ x U 7MC7 -y f- 

5 V7"Sr-^*>-ti-C/N*7 h 5 1 7 8 0 5raa5 1 

77fl742, 1740, 1 738, tiXTfl 7 

[0087] ~t — 9tfii/ 'J T^t-7 ? 7 -y f-^ 

? vi-ztitzikx\ zmimw—rxD^i;*-? 1 7 
0 4 4>^-efLmwjE^7-yf-+^i*^>n&. dot 
t . 77f 17 3 eizsmztm^&T-fit'^h? 

y ; JX?l 78 2SriloT7-yf-l 784+^^.tL 



& . I /omwmW - 7 A7J l/yX^7 -y f-fS* ( I 
C_PD I RL) tfJ^XhyVi/X-?! 7 8 2£SWt 
•5.. 7-yf-l 7 3 84 , ^T-7{±PI»^N*7h7>'i ; 7 
7£3lj&LT7-y^-l 7 Qb^^hflh. 77f 17 
4 04>fc8EttSftTV*<&T-*liH«$:>'« h7>y*7 

- T-feai--^ 1-7-88 ^>iLv-7^-fa-7-4-2- 
fKIB1tSixTU«.'r-7(iiai«^N'7. h 5 yy'77£ 
a-oT 7 -y f- 1 7 9 0 f ^il^ix* . 

[0088] 7 -yf- 1784, 1786, 1788, fc 
£1/1 7 9 0<0=S-*«:. 1 7 9 2«±33r, — JfW« 
1- 5 y y'7 7 1— ^(-^ICO^AWc— WcO-< 

7«, #M?iJt-'-^A7] 1^^7 7 7 •yT-Sr^Wtcit^I 

-T-Utf-ii-W.zmffiZtifzJ w<-7. P^y^-ju 
fcJ;t>'N'f--v y b 7 y y'7. 7 £r£*fr — 7 H 7 -f 
EBSr^-C^i . I /0#J«MW$ii;Mt^#PT- 
-v y*/Vfc j:t/N-?-v y*/P h 7 y y*77 £$WT£ . 

77f 17 8 4«tb73(ix-7 U-F 17 2 6^.0^' 
otl^. f-^77fl 7 8 6<7)aj7J(±X-7y-K 
17 28^^->tV^, f-?77fl 7 88cr>& 
Mi?-? 0 - K 1 7 3 O^O&A* 0 , f-^77fl 
7 9 0c0ffi7J{i7 f -7U-H 1 7 3 2^-o=5r*<-5TV"> 

[0089] Cltt^^T'-^'J-H*^. 7-*-7ft^-(± 

yxic-f-^SriES-f-^^^T-'-^y-T-y-^i 7 0 

2^A0, i*:t/n-AyH/05-fy^i«)->t, ^ 
-MA3«tJ^A&. 

[009 0] ClOidle. t*a»W»CU, t-7 
b'-y hti^yf'-f yy^-v HI 70 OKi/'JWy 
77 1 706+Oll(fiX^7-yf-^ill^>tl-S». ^Cl* 1 

x-7(i, M^Jx-^ATJWy^^l 7044"^^- 
it-erx^JS-t^^-yf-^iH^ixT. f-^y-7yt 
1 7 0 2 Sra-Td i: ^J: -5TSIfn^x-7 v-T-yx 
iClES^ilT . »:t7 A y I /Oiiffi^ 1 2 4 0 JIo 

[0 09 1] I3^yf-( yT'-'N'-y h'3 3 4*5<J:t/3 
3 6c?5#,i<yT < yy^-y Y 1 7 0 OtcMtT lffl^-r 
-7®»1 7 0 1*<#ft-TI». T-70S&W#ffll 7 0 
l£*fLT2fflc07'f y««B«l 2 4 03&qft«-*. 1 

- mco^jymmnii. ^y^Boaxi/B i^-f-7 

^ A y m®^(0 i> 0 —Xcom.W -<y7B2i>J:z/B34' 
(KT-fmWktX^VTVA fccoPaT-T-7fi-^Sr^ft 
t&. ll<0/D-A';Uf-^7^ ytfZtlt><7)2&cr> 
*A yJiimSSrlfflcOT-^HIIft^o^v^'V^. ^-f 
ytS<§55^tlJ7J{i*JMmt(±7'a-^';UT-7 7^ y 
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[ 0 0 9 2 ] (21 9X\ X* U^Sl 0 Oti, ZCD**: 

X? 1 8 0 05r-g-AT-V>&„ qB-Hl/yA?180 0li 
l^it5U#*>t$H, /n'-*F:M7\ ^'-XFJI, fci 

0 U - F A 0 - A 8 ±tc«Sft=5r A* K "7 

-F^'S^KHC RAS CAS_, t5£lfW_ £ 

•y b-fo^ttfu—YZtli. t-Fl/j/'^^-bv FMRS 

[0 0 9 3] #Jfi'J-KA7feJ:l^A8^{±^tC|&a4f 
ntfXjlZtl&^ZThiX , flfcfr. #ii'J-HA10 
-All, BAO, BAllit- h't'v'X^tCRI-r-SA 
TJtCliKfS&V"*. ft-M8 0 2ll 1. 2. 4, £ 
fell 8 b'-y F**SfeJ&*-4%&fc:*- H U^* 

X^b'-y hA0-A2tdft UTWF«!$n4»attJB** 
i\ ft-M8 0 4IJ. tiaOcO ; E-Kl'> ; X^t''x 

h-As^ur/WN'-xb^-frs-^LTtJO. flii^r, 

US! 1 *M 'J F ? -f 7 UT V > & d 
fc£*jj*l/0^>. ft-M80 6«. t-h'l/y^ 
?b*-y FA4-A6#-5-iX-mi , 2. 3, £fc»i4C0 

t-M808li, h'Uv-'X^b'y hA9^ 

0 is <k l>' 1 <0«£ &*ffrfcl$RI£8i5£i-4 - 1 £31 
^L-TV^. ^-HI/^^(i^^MRS^*<A^ 

klz%&. 

[0094]**:y§SBlO 0cr>~?'<X<D7 t —fiii'*— 
nmW^AJlZtLX . 'J ggl OOti^-cOX^ 

4. A:ft£ft*:X?-F#i&K#R?LT, fk%K0t>«tc 

F <D\ Wl:S 3 J: o tz-ti ZkifiVZh. A- 
XF^-y-yx<^K£{iteffl#£J:oT 1 , 2. 4. * 
fc(i8b'-y bcOV^i'ixMcro^A-C^I.. 7d/7 

■A § iifc-' n'-x f a -? t & * s m^m V F tf 

^TL^S, <k<7)m*&LT?±XtfmtiiZtiZ£X' 
[0095] ft-fcBflBKcRILTti, tt*iHU<-* FcO 

mtf—?dtf)*r4 7)vz~ru?7j±i,x. awtiwr 

3t<Wkl. 2, 3, *^(i4^a-y^f^^-r§«}:3 
i£3 



AfgTJC^-o r MfF* 4 J: ^tc^^e 'J 1 

vy'%uz. on-,? mm$.xft£.-f s . 

[0 09 6] 02 0T, ?-V— F 19 00ti. i/VTlV 

texi/j yf-v-y^-FizidLx. lomwaxx/ 

2ilS:<7)M^T'2b'-y hA-Xhy-^ryx5:^Lt 

^4. zco-s-^yxim&MAonft&mizmtfLx 

I 0 0 9 7 ] 02 1 X\ f-v- f-200 OJirtgP^Witil 
A 1 tiXlf AO tiZJ&%tL-X$L£.~$~& 4 b'-y FA-XFi' 
-^V^Sr, ^'JT;H3«fclM y^-'J-T^-F'lco 
^X 1 Om&fcitf 2jt8c«M*!ET^LTV>£. .1 
CO J; o (c , ij T/l^ - F Xl± 2 mWcoX 9-b #Jffi# 

1 i«o*§£\ r^-fex-r^§^2co2it»#ttii{i0 0 
X\ T7*.X-f'<-ZWi3CD2mWmt&l&0 IX\ 

^-T^#S4<02Jigc#tffi<ii oxfoh.Av*-V- 

1 lT$>*Ui\ r^-feXf^#^2<?52ji^#tlS(±l 0 
T\ T^-feX"t^gm3O23igt#ia{S0 IT, T^-fe 
X-T^# m 4 CO 2 0 0 X'h h . is U TlV^- 

bk-iyf-v-y^-bxmoztit. »2, »3, 

t3j;tX^4<7)ii«T'r^-fex$ix47 r -^f -y F<0Wf 

[0 0 98] 02 2-C-, f-v-F 2 lOOIi. 
tfiAO, Al, fc±l^A2{C*fr&8t*«y fA'-Xhy 

x, i ojtgct 2mk<mjrcw*Lxi>&. mta. 

y'JTM-K^^t, 23i^tOX^-F#tfe*U 1 

1 T'J>ixtf, ^<7)2JiSc#ifi«iO 0 OT'*0 , f^(±8# 
a<7)b' y F >—^>-X^T— B$tC 2ii85:T- 1 T^' x F~T 
oti^Ti.. CliX{±#tfil 1 ia>kftfSLT, 8#I<7) 

y^-u-y*- f t imrnxb h . 

[0099] H20, 02 1, tJ«fcl^02 2^$fLfe 
2b' -yF, 4b' xF, fcitf 8b* -y N«A-Xby- -Jr 

fcElSSti, 4 b'-y FJfelXOr-^^^f-vT'lilTCl^X 

[0 100] 02 3^{i, jX^'J^gl 0 0^*&$ix 
4*\ ZZXmi-f&m^COfj S^*'. 8b'yF^ 
UT/^N'-XF^I'ji^tC-OUT^iXTV^. *3Ji 

02 3£Oft-^S:0B»#, tiXV-m&foXmL 
TV>4. 

[0101] 
[*5] 



(15) 



tSIPW 10-125063 



[0102] 



(a 
(b 
(c 
(d 
(e 

(g 
(h 
( i 
( j 
(k 
( 1 
(m 
(n 
(o 
(P 
(q 



CLK 

CKE 

CS 

RAS 

CAS 

-W-. 

BA ( 1 : 0) 
A ( 1 1 : 0) 
DQ 

PB_CLK 
MC_ACTV ( 0 
MD WRT 



?n-y ? 



#tf&0- 1 1 
f-9 I/O 

3) mvnwtm 

3, 



( r 
( s 
(t 
(u 
(v 
( w 
(x 
(y 
(z 

( a a ) 
(bb) 
(c c) 
(dd) 
(e e) 
(f f ) 
(gg) 
(hh) 

( i i ) 
( j j ) 
(kk) 

[0 1 0 3] 02 3l,ZtS^X. m&23 (a) ~i£J£2 
3 ( i ) cr>m^i)K ^D7^flfCLKWRAS, 
CASfcilAV^TOfli: LX1->vT3 0 OMfeteS 
tl&. ft&Vlt, f-'yT3 0 0^x-^^#tfifi^$il 

wty^Miatfiiat, ^2 3 ( j ) ~ 

(z) -C'^SitSft^Sr^S-lirS. <Wc. & 
&2 3 ( a a ) ~$0£2 3 ( k k ) COff-^*^- -y T 3 0 

ft-^fco-F WB23 (kk) Tti. 4h'-/h 
nVtWOV-i 1 ^-7t LT . 30W-f ? 

/U£^tf2://P-7V>fi-fT C_SCLKA%Lt^ 
S. Cfx4>3-PCO^o-y^-9--Y^/K73#^<7)^^r.«i. 



RFO/2/3/6/9 frH^O, 2, 3, 5. i3j:t>'9 

SWL *r-?v—Yv4 > 

RSAE1B (0 : 3) fi-t yx T V~7°W*$ 

BL b-yh^V 

L AT_C NT (3:0) #*>B$RI]ttgSC 

L AT DONE #*>&W§5ST 

mc_wrt xjyvmm^iL?*- 

MC C L AT ^ -f >$l]ffl!?li#*>B§ra 

BUR ST C NT (1 : 0 ) hftiSC 

MC BURST DONE yVm^—XVgT 

MC C A RE LOAD >8HlWJ#tttBn- K 

MC_COL_BNKSL y$W?lJA:x ?SIJR 



CFGB3 
CFGB6 
CYS 

I 0_WR I T 
S I O 

I 0_MAWE 
M I O 
I C_GWR 
I C_GWRSB 
G I O 

I C_PD I RL 

I C DEN B L 

I C_SCLK 



JilIf/o-A-yW-;- 3 
^JH^-^o— ) -s— 6 

i/o^a* 
i /o^-r yryrtf^a^^" 

i/o$i]ffli3it!)*^ii^ 
I /0$J«^»S^52 s ^rajf&^'- 
^a-y^H/O^ y 
I /0$iJ{»M?i]t-^ XJ) P * 7 •/ -f- 
I /OSOTt-? A^J/W 7 rt¥^T 

I/OW-/7h7D7^ 

^IXO^ ?/U4H^ ; &y§!l«'\»#52 s £*U>^2 
3 (kk) coe^x-^t'y hfc-^^^-r?.. # 
JfeBXO-f-f ^/Wcom4 7-'-^t'-y Hi, •ffi&DW&^o-y 

[0 104] 024fc:li. ^'J^Sl OO^ittl 
4j&\ *dT-f&£-t&{i-«fO:M SV/* 5 . CASK* 

^{iJL#*>Kffatc^UT^L--C^§. St4(i. 024 
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[0105] 



[0106] 



(a 
(b 
(c 
-(-ci- 
te 
( f 
(g 
(h 
( i 
( j 
(k 
( 1 
(m 
(n 



CLK 
CKE 
CS 

-R-A-S 

CAS 
W 

BA ( 1 : 0 ) 
A ( 1 1 : 0) 
DQ 

PB_CLK 
MC_ACTV ( 

MD ACTV 

MD READ 

RFO/2/3/6/9 



[*7] 

f77WR 
• -4fS*X+-o~ : Tf 

#JfcO- 1 1 

I/O 

3 ) ;>M VftHttStt 



(o 
(p 
(q 
(r 
(s 
(t 
(u 
( v 
( w 
(x 

(y 
(z 

(aa) 
(bb) 
(c c) 
(dd) 
(ee) 
( f f ) 
(gg) 
(hh) 
( i i ) 
( j j ) 
(kk) 

. [ 0 1 0 7 ] H2 AXM, W&2 4(a) — W&2 4 
(h) (Timmfi. ^D'y^ifCLKfeiWAS. C 
AStJj;l>*Wi:Pl^(;f-yr3 0 0^*&§ix^. (*lSS 
Tti, f 773 0 0tfffi&2 4 ( j ) ~-83£2 4 ( z ) 

3 0 04»T'(i^2 4 ( i ) ti£Xfffi&24 < aa) — 
S£^2 4 (kk) W«#A*«4UT, #Jft«5g3*ufc.* 

( k k ) t'(±, 4 t'v hoftflXO-F-f l 



*tH7 
[218] 

SWL -tf7' T 7-h'7'f y 

RSAE1B (0 : 3) '^V^TVTV^l 
BL b'yb^V 

L AT C NT ( 3 : 0 ) f#*>B#|S]$W 

LAT DONE #*>B$f§B§T 

MC READ .* 4 y©JtJPg?*aj L 

MC C LAT ^-f V$W^J#*>B#^ 

BURS T C N T A— Xhtf-ii 

MC BURST DONE * -f y©J$LK— * h$£7 

MC CA RE LOAD X 4 V$W?'J#«Pfo— F 

MC_COL_BNKSL * A VWmW^S -7M1R 



CFGB3 
CFGB6 
CYS 

I O READ 

S I O 

I O MARE 

M I O 

I C_RDEND 
G I O 

I C GRD 

I C_QENBL 
I C_SCLK 



mm®. 

I/O^ffiL 
V/l/O^A y 

y \/o=y4 v 
i/OfflWRatHUKT 
x'o-A/H/05'f y 
l/OM«aaWft*iiSL 

TtLX, 7)VZ^ts2 7)V-7<nmmc 

_SCLK^'^i-ri>. -LiT.f>30<9?0 'y ?-»M 

6Ht»m$n&»a»2 4 ( i ) mi2f-^t'ybt- 
ttwrnwar^n 

[0108] ^^'jgn ooiiAmnmLVtz^y? 
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tot, #Ay?u;, ztitimxfmnyfmwz' 

CTV)A\ ^a y^CLK«Oi*>±*5 04igT\ RAS 

CAS_SrK<, W_£j«<, A0-A1 
1, BAO, teXX/BAlZ^mz-ft-H-V-f&ZtlZ 
± o T A* £ il & . ^"V 7 (2 c^frStt-fktil^aj L * fe 

*\ &^t±;fftSttfbfc£ (DEAC^) Sr^ffl-r* 

ft* h Z t tttitft D C A B £ figffl-TI. CI t iz J: o X 

[0109] 4mcr>i&iLLtzrt>7tfh&ztx\ mm 
mi*. mwm%D r am j; y yyj±Tr<nfm 

^.r^^-ttztt^m.ttch. •rco.ifctiiocvs- 
y ? £ finite J: oT^SiSLT, -£ W< v ? amX'^r 

7*m«>-r&zb(,zj:-oxmm-tz>. mi<o;<y7t<D 

+$r3r UK* 2 <tvn>? t <D^X"f—?x V 'J -a<t><$> 
iwtyfim&mtZtixVKcoyVyvnTf-izxn 

ti, S3^N'y^i:c73faT'CO-f-^Xby-A^01X 

[0 110] 4r><r>J^y7t>mmX'%Z>Z.bX\ Ay? 

Z b tf*\ffi.\,z%h . «#«!IB A 0 •C'WT«iiC 
<?>rt>? £mmifz&X\ B A 1 SrfflV^.! i:•tv^'y:? 
l§!TS^&L^fey:»£&*1^ii^£^ t>t"f^ 
T tfOt^S fife * 4 5 > Wc $ tdh.ll . ? o y 

^^^T+McO^rV ^T?-b X Sit **C & 

[0 111] 4t* 7 hJfeBXOT-dfx^^T-UT, x 
-^»4t'7 h#-«t7?tATS & . 8t'7 W<- 
.XMi. SI«ixfe>'NV^*^2oc7)roO{Ut$:5«-r 

h. m i cohcDizmn<?>4t' >v h£'&&fztb<7)hcr>x\ 

<Xcoi>cr>l,± s r-?<7)m2(D4 b'y h ^Sfey^O-t- 
iib'l) . 

[0 112] 'Jgffil 0 Oli^fl^T'j^fe^fcg 

%z>£oiz%im*s£v : ffim-tz>z)it>x'Z&. am? 
[0113] w±<nmmzmLxmz\xrvm:m7Ft 



( i > *^mmx'h->x . 

a . ^ ^ 'J ^B±0?a$C<7)7-*-? t* •/ h t^f * y^ 

■T S fe£><0 i COT'S) y , #T- ^ t* y h ft We 1 ffl<7) 

-«*t:i«k<0T - ?t'7b mm $mx'$ & x o iz & o 

fe1g^»T-^ t' y h -f >-^"/N- y H , 

c. #?iJ#ifi^LT-P^'J#itefi-^2:SftLT, ?ij 

d. «7-h'7-f yfct'y h5^f >-<?)^fc:ES$iife^ 
y -fc/Ko r u ^ -c* o t . «8R^ * y -fe ;iTWsarn 

e. b'-y hy^yH^y-'-^m^^mtX. -f-^lt 
f . «Rfi-^£gfi LT. -S»0««S*i.fe7 f -^ 
•y i /OH yM^byxryTM 

g. -»fy i /07^( v*>f><t>f§i i /o^-f ysx-^fi 
mm^p^ryrx'h-ox , #f-?t'7h^f^ 
y^/N* >y H Sfe y teW^»<otf la i/o?^ ytf&fct 
hXo izmft>titz*mTy7°. 

h. tfBI/O?'! va^T-'-^ft-^SrSflLT, MIS 

f-^if^/n-A> i/07-( yM^^ -r yry 

rt'*ot> *f-?t'7h#yf< y^-?y KSfeO 

ic^t -5fegto^< >f yryr^tti. i 5 ic$fLT*s 

i . ^a-A;H/0 5-f yA^-efL-eixWJjS^T- 
^b'-y h^fyr-r y^^-y K'vf— ^te^fcjfcfcf*-* 

mis, t*tfik*»«fci-&^*yss«. 

[0 114] (2) ^^ySia±<OT-^b*yh&, x 
b' y h ^yf 1 y K 4: 'J iet|-b;Ui:«S 

«y hfi#^b'-y h^-f y^o&ClOS, 

b . i?ie> * o mm^m&z n& -mwmt&m^izfe 

^ t 'j gl±o i /o 5 yMi;iS, fcitf 

c. *$£&?>T-?b--y bmm^^ 5y^5ri:ofeJlI 
mcftot locox-^b'-y h^yf-fy^N'7 H'va 

^ig-cAot, zz<zt$\,->xmn.-~%mtmift%&. 
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[0 115] 



( 3 ) wmm^rnxxm^mm^sm 



•thx^mw.xh^x. 



Eft 



ofcY«iRf6£Sisi«k 

iz 4 x-ibtfh 4 i£<r>* A y 1 /07>f yx-fo^x. 
fU-ycommizZti? ti 1 *cdj< -fyi/07-( 

0, ^7t=S-7'/U-7°c0+^«7 > P'fratC2*O^-f y 
ft J: d (c&T M *» feffiVT r- * 5 4 yvo 

d . KnB J NWM6«±fc»tt^<ifcsK>"r >"^y K 
t'^T, ituE* ^ >J Siate £ -> Tgft 4 fcf iitft § it 

e. mitlVl/O'vA 4 >Wv 
K^o$r <"-f- ? it, 7 W jJOt— 
4>0-5-ix-r*L^f5-t >- I/O 7 4 >Zl~ocr>X> 

[0116] (4 ) ^53JSH«O^^UilS:-e*-3T, 
SteKfl3*ufc*R<DTW £*//CV*4£i: swat 

[01173 (5> jsaJHiattox^yisart*-^, 
«k-«r*«4 -cabs £ t zmi t -ts u US. 
[oils] (6>j(S3TOBtt<o^*'jsarr*oT, 

BifiBYiMi^MiBSS**, #7lx-f^-7<0-Si, 

k-r&^ygia. 

[0 119] (7) »3JBSB«0>*yiS{tTftoT. 
«-7U->f ^-rS:S-5T 1 2 8*c7)YJMtR l J-F^ffi 
l/T^-I fc £=MF®fc-iM.** yga. 

[0 120] (8) fS3«KtB<0;*^yglBT'£>oT. 
3 2®.cr>Ti"< 7/l~y°tfi!:t.1xX^&ZtZimb-t 

[0121] ( 9 ) »8«IB«8<0^t 'JgET'fcoTs 



tR 'J - h* ** S> -5 T . 8 #<3f TO^S: YJMiR 'J - H <o ? 
i?C04*tf&**:Vy-'i 7WmiZtfffl)mX'$>&Zk £ 

[0 122] ( 1 0) raMfeSDRANLX^USSWi, * 

0 2-3 3 2W4fflWNV^B0, Bl, B2, fciT/ 

f&±fg*< 1 oct)x- ? £" y h L 
t4lOf-?b'7 7">-x|5] 
B#*<^ tf *Ufc 4 i«f- ^ f -y h £ 'MiKtz s 

S±(0f-^t*7 F3 3 4 , 3 3 6 

ffiarn^ (^m±9fmmm^r 1 - 2 2 1 9 8*3 j; 
vt 1 - 2 3 0 2 7 > ofliKHcwart-s . 

[01 ] x-y^-^Snfc^BBO^SI^KffllEK* 

[02] Hl<0^=E>JSIB<0«ffiW7'o.y^H. 

[03 ] *^Bg<o¥S#^E884^{±^-y 7<7>mM\t 

[ 04 ] 0 3 ct)^< y l/-f cosn-fk^ tlfz~7v y 

70. 

[05] 04cO^^E , J-fe;UcOlO<OMAT<7DS«'(tSfL 
[06 ] 0 5(50^^: U -fe^tfO 1 m<r>^7'MAT(7mi£4\L 
[07] 06^^ ij -b/KO HW7t7MAT!i5i 

[ 0 8 ] 0 7 co 4 2tsco-f 7* v - y^aa-fb^ *i^i 
[ 0 9 ] 0 1 co* ^& y sia<o#e >"vo^r*^^fi-^tc 
[0io] ^< ; ey-fe;bc7)4ffi|covN'y^$r^7'O'y70 

ffl«Wfia5r^-rra>y^0„ 
[011] ^yf-fy/^v K^«0'r-^«-9OM')S 

t t . f - -y r±^te-r 4 t — ^ fi-^- y - y t z^-t? 

O>y^0. 

[012 3 Ay7B0^1/4Efl-LL+(7), ?l]3!tR, 

m i os> 4 v ^i^o-/N';u- 1 /o => a y a x * y -fe 
;i^r ^leasr^-r^n -y ^h. 
[01 33 01 2<oM^v-^jvruA tf-^7-( yco 

[014 3 f-y^-cttfflstii-fe^ryrifcti-fe 
yzmm&nmnm. 

[015 3 ^•y7'±TflOT$iti+IBlT>'r4fctt'flffl 
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[HI 7] 4ffl^>fyi««»i: Hi^x-^jK^T-f 

[019] R«I*DRAM*«ffS*4fc»^)aWIWWJ 

[020] 2h"7 hf-^A-^ b^^ITOf- 

[02 1 ] 4t'7 hf-^A'^ h^^^IWf- 
* y X fc^-ff- * - h . 

[02 2] 8t«y hf-^A'-Ab^^i¥Mf- 
[02 3] a-kk(l 15 0^^7^V^, f- 

[02 4] a-kk.(i 1 5 0 ^ jf*J\sVI,Z&^X . * 

100 ^USSB 

102 rt^t—V 

104 »J — K 

116 DA* 

2 04 DQA*77r 

2 1 6 ffl»:Tn >y 9 

2 30 ^E— Kl/^^ 

300 mmw 

302-332 .X^'J-fe/UTW 

3 34. 3 36 *^f^^H 

3 38 JMfflEISS 

34 0 Mr 3- HEIR 

34 2 fff3-H0R 

4 04 7h'j7?X (MAT) 

5 0 2 trvb'J >y?.X (t^MAT) 

602 ^rr^-rruA 

700. 702 -9-777- f v4 yf^-ymisimM 

1002-1008 E^fr 
1017-1030 1/4 K#tf)¥# 
120 1 7H 
120 2 nfa-y 
1204 tyy-Kf^-/ 
1210 ru-od 

1212-1226 TW?(<Z)*t 
1230-1236 ^-jyi/07^y 
1 24 0 ^-fyties 

1242, 1244 f-fy-v-yt 

1252 nf^-y 



1 2 54 YgtR^y 
1 300 

1 302 4Wvb7^y 

1 3 04 -tryxrvrru-f 
1305 tyxry? 1 

^^-6-^->^^7^U4. 

1307 -tyxryr 

1 3 08, 1310 ^yxTyyruj 

13 12 t/7-H?>fy 

1314, 1316, 1318 t/fa-^TU-f 

1 3 20 Wr3-*TII» 

1324-1330. 1334 *imMHK 

1 332, 133 6 t7'I/07^V 

1 340 7M 

1 34 2 b'7h7^ 

1344 71/^ 

1400 -feyxtii|@§iigs§ 

14 02 ^Lf-fcJU 
1404 BLD 
14 10 ^U-fe/U 
14 12 BLU 
14 14 ^^'J-feyU 
14 16 BLBU 
1418 SHRD 

142 0. 14 2 2 *}~7\LvY"74y 

1 4 2 4 AXh7Vy^^*f 

1426 SHRU1428 ^'X h 9 V V7s91A 

1430 ^ftHIS8 

1432 VBLR 

1434 SBLEQ 

1436, 1438 Pft^b7V^^ 

1440, 1442 N^^V^h^V^X^ 

1444 SDP 

1446 VDDA 

1448 SDN 

14 50 t^i/o?>fy 
1452 h^>->'X^ 

14 54 S I OB 

1456 h^yisx? 

1458 CYS 

1500 +iwwmb 

1 502, 1 504 yi/Oyjy 
1506 SBLEQ 
1 5 0 8 *ffc088 
1510 IOEQB 

15 12 I /O^kHK 
1514 IORE 

1516, 1518 hyy'JX^M 
1 5 24 I OWE 

1 5 26, 1 5 28 /Uh7yyX^ 
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1 6 0 0 * A >t 

1 6 0 2 ^Q-ys;U I/05>fy 

16 0 4 f-^^fW-^yuillffi 

1 60 6 A'xb7yyX^ 

1 608 * 4 >-fe 

_l-6-l-0— 

16 12 «#&*(slft 

16 14 wa&iumto 

1618 I O MARE 

1620 IC_TD_INVRT 
1 62 2, 1 6 24 «t'7h7>fy 

162 6 IO_MAE 

1628 IO_MAOE 

1630 mms& 

1 632 I 0__M AE Q 

1634 I O MAWE 

16 3 6 I C_D I M 

1 7 0 0 DQx^yf-f yprtv Y 

170 1 x-^SK 

I 70 2 "r—fis—yyy- 

II OA WJ^9 

1 70 6 lsVT)\rr—9V\/2.9 

17 10-1716 f-^glS^A'/H/O^ 



1717-1720 
1721-1724 /Uh7yyX^(7)I 
1725 IC_DSQCR 
1 7 34 /Uh7V^^ 

-1-7-3-6-= -1-7-4-2— t—9^& 

1744. 1746 

1 7 50 ^Xh^y'JX^M 

1752, 1754 

1756 IC_SCLK 

1757-1759 M^h^V^^^ 

1760 IC_SCLKB 

1 7 62 AXh7yyX^ 

17 64 

1 7 66 r^Tvrh^yy^^ 

1 7 70 ft^x-^A^r 
1 7 72 

1776-1780 /UhJ^yX^fi 
1 7 82 A 4 xh7y^^ 
1 784-1 790 ^yf- 
1 7 92 ^Xh^V^X^fcf 
1800 t-H^^ 



[HI] 



[04] 



[05] 




302 



404 



MATO 



UAT1 



WAT 2 



MAT 3 



MAT4 
MATS 



UAT6 
UAT7 



400 



402- 




[07] 



[08] 



[020] 



602 

\ 700 
— / 



r 



702 



700 

SWL #0 

SWL 0! 

SWL #2 

SWL #3 





rt8HW» AO 






0 1 


0 1 


1 0 


1 0 




0 1 


0 1 


1 0 


1 0 



1900 



(2 1) 
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[H2] 



[06] 



100 

208 2 j? 214^ 



210 



CKE- 
OOMO-0OM3 

res 
m 

w 

A0-A11.BAQ,BA1 



AND ^> 



218 



220 




s 


4, _ 




/ 




222 




f 




224 








226 


-4— 



228 



21$ 



w ^ ^ 



230- 



232 



502 
\ 



202 



^ ^ 

a*>9B2 



A*>?B3 



DQ 

204 



•^♦000-0031 
206 



64*<7> 



JL 



RMWLBO 



602 



RMWLB1 



RMWLB2 



RMW.B3 



RUWLB4 



RMWLB5 



RWWLB5 



RUWIB7 



T 



[S3] 



[H91 



342 



300 



340- 





ft 


304 


306 


ft 


308 




r^- K 




5*3- K 


310 

334 


112 


Hi 


us 

336 


(5£V.. ^38~| |95Z10S# I 342x^***6 6 6 


"7 

us 




i23 


322 




124 










326 


328 


330 


122 



LR 



[SI 9] 



|au|a10|a9| Afl | A7[ASl A5| A4lA3lA2j A1 | AO | 



1808 



1800 
1806 



1804 



La*>* 
f BO 



|a*>? 

i bi 



A*>? 
S2 



83 



1802 







A9 


0 

1 


0 

1 



us;** 


a Amu 


A6 


AS 


M 


0 


0 


1 


i 


0 


1 


0 


2 


0 


1 


\ 


3 


1 


0 


0 


4 





ft 


A2 


A1 


AO 


0 


0 


0 


1 


0 


0 


1 


2 


0 


1 


0 


4 


0 


1 


1 


8 



,04 ,0 v? 



VODC 1 
0Q0C2 
VDOOC 3 
DQ1C4 
002 C 5 
VSSOC 5 
0Q3C7 
004 C 8 
VDOOC 9 
0Q5C 10 
DQ6C n 
VSSOC 12 
007 C 13 
OQMOC 14 
VDOC 15 
NCC 16 
WC 17 
£S5C 18 
"HA5C 19 
ISC 20 
8A1C21 
A10/APC 22 
VDOC 23 
AOC24 
A1C25 
A2C2E 
A3C27 
MC 28 
A5C29 
VODC 30 
00U2C31 
DQ16C32 
VSSOC 33 
DQ17C34 
0Q18C35 
V0D0C36 
D019C 37 
0020 C 38 
VSSOC 39 
0021 C 40 
0022 C41 
VDOOC 42 
0Q23C 43 
VOOC 44 



102 



104 

88 DVSS 
87 3DGJ5 
86 3V55Q 

83 30014 

84 3DG13 
83 3V00G 
82 30012 
81 3DQ11 
80 3VSSO 
79 30010 
78 DAD09 
77 3V0D0 
76 3DQB 
75 3DQU1 
74 3VSS 
73 3NC 
72 DNC 
71 □Vrel 

70 DNCC/CLK) 
69 DCLK 
68 3CKE 
67 3 BAG 
66 3VSS 
65 3A12.NC 
64 3A11 
63 3A9 
62 JAB 
61 3A7 
60 DA6 
59 DVSS 
58 DOOM 3 
57 30031 
S6 3VD0Q 
55 30030 
54 D0O29 
53 UVSSQ 
52 3DQ28 
51 30027 
50 3VD0Q 
49 JDQ26 
48 30025 
47 □VSSQ 
46 30024 
45 3VSS 
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[01 0] 



LL_ 

1004 1008 
1002 ) 1006 



UU4 1UOB jqq 



1018 



1020 1022 



1024 



1026 



1028 



1030 



1017- 



00 
0,15,1.14 



334 



00 
0,15.1.14 



1 t t 

00 
0.15.1,14 



DO 
2.13.3.12 



00 
4,11.5.10 



1012 

S 



00 0-15 



DO ' 
6.9.7.8 



>?BQ 



DO 

16,31,17,30 



B1 



00 

18.29.19.28 



3- 



1016 



r\ B2 



00 

20.27.21.26 



1014 
j 



DO 16-31 



00 

22.2W3.24 



-1010 



336 



00 
22.2W3.24 



■1 - 1 H 
00 



[HI 1] 



300 

LL ^ LR Rl RR 





1017 


HUB 




A>7B0 
1022 j iU24 


1026 


102B 


1030 










?B1 
























1 1 1 1 1 1 1 1 I 111 1 11 1 1 1 1 1 1 1 1 1 I 1 1 1 Till 
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